The rivers and canals of the early 19 th century were filthy; sewage, animal carcasses and other assorted debris swirled around in the fetid, muddy water. Not surprisingly the early resuscitation societies promoted the use of equipment for resuscitating those pulled from the water, with aesthetics as well as practicality dictating their advice. The societies published instruction posters and brochures which were widely distributed and recommended using anything to hand, such as wine funnels and fireside bellows. In England, the Royal Humane Society (RHS) provided kits with bellows and a variety of tubes at designated resuscitation stations. Other organisations had their own equipment and the 'emergency chests', 'first-aid outfits' and the 'boite de secours' which were supplied to police surgeons and lifesaving stations on the coasts of England, France and the Continent were not considered complete without some form of air-pump or apparatus for intra-oral, nasal or pharyngeal insufflation 2 .
A report by Leroy in 1827 showing postmortem evidence of barotrauma and pneumothorax caused great concern at the French Academy 3 . Their confirmation of his findings led to the withdrawal of recommendations relating to insufflation and, by 1832, the RHS had removed all bellows from use 4 . While bellows continued to be used in hospitals 5 , positive pressure respiration disappeared from the out-ofhospital resuscitation scene until the end of the century.
The provision of gas lighting to houses led to an increase in cases of carbon monoxide poisoning, both intentional and accidental. Mining accidents were also increasingly common, and in both cases oxygen was recognised as an important part of the resuscitation process. Oxygen became available in cylinders in the 1870s 6 and the ready availability of portable oxygen was probably largely responsible for the resurgence of positive pressure resuscitation devices in the early 20 th century. The first of these was the Brat apparatus, manufactured by Dräger in 1906. It was soon surpassed by the automatic Dräger Pulmotor, developed the following year 7 . This ventilator addressed the previous concerns about barotrauma by limiting both the inspiratory and expiratory pressures (20 cmH 2 O/-25 cmH 2 O). The Pulmotor, while often the subject of controversy, was widely distributed and commercially very successful with 3000 devices sold in the first few years. Oxygen from cylinders provided both the inspiratory gas flow and the driving mechanism. Expiration was an active process and gases were sucked from the lungs by negative pressure created by a Venturi effect. This fully automated device came with a facemask and harness, and it was suggested that the operator should provide cricoid pressure to prevent air entering the stomach.
The Lungmotor, developed by the Life Saving Devices Company in the United States, was a manually operated resuscitator and the main competitor to the Pulmotor in the American market. Their advertising brochure makes many references to the superiority of the Lungmotor over "the other kind" 8 . The Lungmotor could be used with either oxygen or air: " 'We've run out of oxygen' need not be the agonising and helpless cry with the Lungmotor" 8 . Oxygen, when provided, was usually from an oxygen generator, sold separately by the company. The Lungmotor consisted of two unconnected cylinders and operated like a bicycle pump. Drawing up the pistons pulled room air or oxygen into one cylinder and drew air out of the lungs into the other. Pushing down on the piston delivered fresh gas to the lungs and emptied the second cylinder into the atmosphere. The handle was calibrated and by inserting a pin, the amount of gas delivered could be regulated to the patient's age and size-from large adult to newborn. The company also created an infant Lungmotor with calibrations for small, medium and large infants 9 . This was intended "to give the medical profession a device technically perfect, yet light
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in weight, simple in construction and ease of operation, which can be placed in the obstetrical bag and cause no inconvenience" 8 . The infant kit weighed just 4 lb "including convenient brass box in which the instrument can be boiled."
The Life Saving Devices Company produced a lengthy booklet detailing the use of the Lungmotor in the resuscitation of drowning victims 10 . It recommended that the indirect Schäfer method of resuscitation should be commenced while the equipment was being collected. This involved placing the patient face down, with their face turned to one side, and pushing forcibly on the lower ribs to expel both air and water. The Lungmotor could then be used with the patient in this position. The company claimed great benefit from the suction provided by the device: "it reestablishes (sic) the suction action of the thorax on the heart and great vessels…mucus and slime can only be removed by the Lungmotor" 10 .
The negative pressure action of these early resuscitation devices had many critics. In 1912, a committee of eminent physiologists and physicians, including Walter Cannon, George Crile and Yandell Henderson, was appointed to investigate resuscitation from mine gases. They concluded that the Schäfer method was the most efficient indirect method of resuscitation 11 . The committee noted all the devices available for resuscitation at the time, including the Lungmotor, but only reviewed the literature and conducted testing on the Brat device and the Pulmotor. They concluded that "repeated suction of air from the lungs is not physiologic and if continued, is apt to result in injury to the lungs and inadequate inflation" 12 . They were also highly critical of the automatic function of the Pulmotor because it was "so readily disturbed as to be a frail dependence at critical moments" 11 .
The apparatus the committee recommended was devised by one of their members, Dr S J Meltzer. It consisted of a pharyngeal tube with a hand-operated respiratory valve and foot-operated bellows. A heavy weight belt was applied to the abdomen to prevent air entering the stomach but, if this was not available, they suggested the operator could also "rest part of his own weight upon the abdomen of the victim" 11 ; how they would do this while operating both the hand-held device and foot bellows is not explained. They recommended this device because of "its certain action, its freedom from sucking in expiration, and its lightness, cheapness, and simplicity" 11 .
Because of this advice, the US Government Bureau of Mines withdrew all its Pulmotors but do not seem to have adopted the Meltzer device. They purchased Lungmotors which were essentially a manual version of the Pulmotor and the company asserted that: "The Lungmotor met physiologically and mechanically, every requirement and test of these commissions" 8 . This was an interesting claim given that the commission did not report on the Lungmotor, and that it generated negative pressure, something to which they were clearly opposed. However, if the company literature is to be believed, the Bureau of Mines conducted a further 19 months of testing after the report was published, presumably including the Lungmotor in these tests.
The Lungmotor was widely used in the United States and there are many articles in the lay press attesting to its successful use. It even seems to have been responsible for an upgrade of emergency response vehicles: "Eleven motorcycles with sidecars have been installed in Chicago for enabling police surgeons with lungmotors to reach, in the shortest possible time, victims of asphyxiation, electric shock, drowning and other causes of accident, in which it is possible to restore life with artificial respiration…These machines are capable of carrying three persons with all equipment at the rate of a mile a minute" 13 .
